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Unusual Enhancement of Night Airglow Intensity at 
Low Latitudes on November 13, 1960 
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1. Introduction 
In the period of November 10-15, 1960, many solar flares appeared m succession. 
In these phenomena, a particular interest has been directed to the flare of Nov. 12, 
which had importance 3 + , onset time being 13: 25 U.T. and with type IV radio outburst. 
By this flare, a peculiar double-peak increase occurred in the cosmic ray intensity on 
the 12th, and furthermore a new magnetic impact occurred on the 13th in addition to 
the great magnetic storm which was then in progress. 
The 5th expedition ship SOYA left Tokyo on November 12 and headed for the 
Antarctic. Photoelectric measurements of the night airglow including the four colours, 
5577 A, 5893 A, 6300 A and near infrared, were commenced from November 13 on the 
SOYA. 
2. Observed results and discussions 
An unusual enhancement in the intensity of night airglow occurred on November 
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13, 1960, when the ship was at N 32° .7 in geographic latitude and E 133° .6 in geographic 
longitude, or N 20° in geomagnetic latitude. The sky was very clear and the trans­
parency of the atmosphere was very high. 
The observed airglow intensity at the zenith is illustrated in Figs. 1-4. Remarkable 
results are as follows. 
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Fig. 1. Airglow intensity on November 13, 1960. 
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Fig. 2. Airglow intensity on November 13, 1960. 
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Fig. 3. Airglow intensity on November 13, 1960. 
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Fig. 4. Airglow intensity on November 13, 1960. 
1) Unusual enhancement in 6300 A and 5577 A lines by oxygen atom, which had 
remarkable parallel behavior with two peaks at about 11: 30 and 14: 30 U.T. The 
peak intensities were 1000 Rayleigh in 6300 A and 400 Rayleigh in 5577 A emissions 
respectively. 
2) No enhancement in the 5893 A by sodium atom and the near infrared band by 
OH molecule. 
It should be noticed that the starting time, about 10: 00 U.T. in 6300 A and 5577 A, 
almost coincided with the start of the new sudden commencement of magnetic storm 
and Forbush decrease in the cosmic ray intensity generated by the arrival of the 
magnetic cloud started at 13: 25 U.T. from the sun on November 12 (references 1) 
and 2)). 
The remarkable parallelism in the intensification of the two lines by oxygen 
atom will represent a possibility of excitation by the collision of incoming particles 
into the upper atmosphere. Furthermore, the fact that no enhancement is recognized 
in the sodium D-line and the OH molecular band suggests that such excitation is 
generated at the altitude as high as the ionospheric F2 layer. 
Note added in proof: In Fig. 2, the readings of ordinate should be multiplied by the factor 
0.7. 
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